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丙二醇、异丙醇和乙醇敏感，甲醇在不高于 1.0 µL/mL 浓度时适合作为坛
紫菜叶状体细胞相关实验的有机溶剂。 
外源植物激素对高等植物生长发育的作用已有广泛而深入的研究，   
但在紫菜组织培养中的作用却少有报道。在坛紫菜叶状体细胞培养液中分
别添加不同浓度的吲哚乙酸(3-indoleacetic acid，IAA)、4-氯吲哚乙酸
(4-chloro-3-indoleacetic acid ， 4-CL-IAA) 、 6- 苄 氨 基 腺 嘌 呤
(6-Benzylaminopurine， 6-BA)、 N-苯基 -N′ -1,2,3-噻二唑-5-脲
(Thidiazuron，TDZ)等四种植物激素，观察它们对体细胞生长发育的影响。
结果发现：IAA 在 0.4µg/mL-0.6µg/mL 浓度范围内能显著提高坛紫菜再生
植株的形成，0.6µg/mL 以上的浓度则表现出抑制细胞分裂的作用。生长
素 4-CL-IAA 表现出与 IAA 不同的生理功能，在 0.2ng/mL-0.6ng/mL 浓度
范围内，4-CL-IAA 能促使坛紫菜叶状体细胞向丝状体方向发育。细胞分













































We reported the sensitivity test of thallus cells of Porphyra 
haitanensis to five common used organic solvent. It was observed 
that thallus cells of Porphyra haitanensis were sensitive to 
1,3-prophanediol,1,2-prophanediol,isopropanol and ethanol.It was 
suggested that methanol can be the appropriate organic solvent in 
the dose less than 1.0µL/mL when thallus cells of Porphyra 
haitanensis were treated with chemical substances such as 
antibiotics or phytohormone. 
Establishment of  the axenic culture system helps to observe 
the founction of extraneous phytohormone in thallus cells of 
Porphyra haitanensis.By introduction of IAA(3-indoleacetic acid)、
4-CL-IAA(4-chloro-3-indoleacetic acid)、6-BA(6-Benzyladenine) and 
TDZ(N-phenyl-N′,-1,2,3-Thidiazol-5-yl-urea) into the culture, 
the changes of cells growth were investigated in laboratory. The 
results showed that IAA had remarkable activity in stimulating the 
growth of thalli in the dose from 0.4µg/mL to 0.6µg/mL and inhibited 
growth over dose of 0.6µg/mL.4-CL-IAA strongly induced cells 
differentiation to conochocelis in the dose from 0.2ng/mL to 
0.6ng/mL.Both 6-BA and TDZ could strongly stimulate karyokinesis  
of cells in proper dose,but they also restrained cells division in 
high concentration. 
    Proteomics,the large-scale analysis of proteins,will 
contribute greatly to our understanding of gene function in the 
post-genomic era.It can help us to understand protein 














micro-characterization for large-scale identification of proteins 
and their post-translational modifications and protein-protein 
interactions by using techniques such as mass spectrometry. For the 
first time,we established the proteomics system for Porphyra 
haitanensis by optimizing the method of extracting the protein 
specimen and separating them by two-dimensional electrophoresis 
(2-DE).Furthermore,this system was used to analysis differential 
protein expression of thalus cells treated by IAA.The results showed 
that two protein spots were induced by IAA and three protein spots 
were repressed.In addition,the expression level of three protein 
spots were up-regulated.These protein spots were analyzed by 
matrix-assisted laser desorption ionization-time of flight 
(MALDI-TOF) mass spectrometry to obtain the peptime mass 
fingerprinting(PMF).Based on the information of PMF,Three of these 
eight discrepant proteins were indentified by searching database 
on-line.The up-regulated of H+-transporting two-sector ATPase beta 
chain protein was considered to be correlative to the fountion of 
IAA on plant. 
Keyword: Porphyra haitanensis; Phytohormone;Proteomics




































































。该系统包括 3 种蛋白激酶：促分裂原激活蛋白酶(Mitogen 


























    目前为止，植物激素在藻类植物中的作用机理尚未见报道。生长素结
合蛋白在藻类中是否存在，藻类是否具有与高等植物一样的信号传导途径
等这些问题都是摆在我们面前需要去解决的。 
1.2 藻类中的植物激素   
藻类作为相对于高等植物的另一种植物形式，虽然其形态结构相对简
单，但它们的生长发育和高等植物之间具有着相似性。如：有复杂结构的



























































































































































    蛋白质功能模式的研究是蛋白质组学研究的重要目标。无论是基因组









































    质谱鉴定有两条主要途径。一是“肽链质量图谱”途径。测量质谱的
方法称为基质辅助激光解吸/电离飞行时间质谱法(MALDI-TOF)，通过测定
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